The sequence-directed bent structure in kinetoplast DNA is recognized by an enzyme from Crithidia fasciculata.
Crithidia fasciculata nicking enzyme (Shlomai, J., and Linial, M. (1986) J. Biol. Chem. 261, 16219-16225) interrupts a single phosphodiester bond in duplex DNA circles from various sources, only in their supercoiled form, but not following their relaxation by DNA topoisomerases. However, this requirement for DNA substrate supercoiling was not observed using the natural kinetoplast DNA as a substrate. Relaxed kinetoplast DNA minicircles, either free or topologically linked, were efficiently nicked by the enzyme. Furthermore, bacterial plasmids, containing a unit length kinetoplast DNA minicircle insert, were used as substrates for nicking in their relaxed form. This capacity to activate a relaxed DNA topoisomer as a substrate for nicking is an intrinsic property of the sequence-directed bend, naturally present in kinetoplast DNA. The 211-base pair fragment of the bent region from C. fasciculata kinetoplast DNA could support the nicking of a relaxed DNA substrate in a reaction dependent upon the DNA helix curvature.